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ÅEstablish the problem(s)

ÅReview purpose and functions of a statewide 

ÅMaster Patient Index (sMPI)

ÅMaster Provider Index (sMPrI) 

ÅPresent some next step options

Objectives
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Identity Management: No sure method to know and 

uniquely identity a client/patient/provider.

Problem

Provider

Å DMV

Å Institution A é.n

Å Payer B é.n

Å RCCO Cén

Å DORA

Å Medicare

Å NPI 

Client/Patient

ÅDMV

ÅVital statistics

ÅCORHIO

ÅQHN

ÅAPCD

ÅCIIS

ÅState OIT (justice, 

education, social 

services)

{ǘŀǘŜǿƛŘŜ ƛŘŜƴǘƛǘȅ ƳŀƴŀƎŜƳŜƴǘ ƛǎ ŀ ΨǘŜŀƳΩ ǎǇƻǊǘΧΦ
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No team means 
ineffective identity 
management causing: 

ÅFailed attribution

Å Inaccurate 
integration 
assessments 

Å Inaccurate 
monitoring

SIM Advisory Board Orientation Packet 

(12/22/15)

Å Payment Reform: Develop and 

implement value based payment 

models that incent integration and 

improve quality of care.

Å Practice Transformation: Support 

practices as they accept new payment 

models and integrate behavioral and 

physical health care

Å Population Health: Engage communities 

to reduce stigma, promote prevention, 

and remove barriers to accessing care

Problem
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Matching Across Institutions - 2009

2,471,441 1,852,396 (75%)
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ά¢ƘŜ Ƙǳō ǿƛƭƭΧΦ leverage the existing Master 
Patient Index (MPI), provider  directories and 
other tools. Building on clinical information, the 
phased approach will link to administrative claims 
information via the APCD and other sources as 
needed, providing a central aggregated clinical 
ŀƴŘ Ŏƻǎǘ Řŀǘŀ ƘǳōΦέ

Problem ςOperational Plan
(12/1/15)
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Identity Management - Functions

ÅRegular automated receipt of patient/client/provider 

identifying information from multiple partners

ÅData are standardized for storage in the statewide 

master patient/provider index (sMPI/sMPrI)

ÅQuality assurance is performed on data with 

feedback to the data contributors/partners (e.g., 

remove duplicates)

ÅProcess to disambiguate records is carried out (e.g., 

resolve potential overlaps across institutions)

ÅTools are available for managing these processes 

and feedback to/from the data contributors/partner 

organizations
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Disambiguation

A process of establishing a single semantic or meaning

ÅMatching process 

ÅResolves multiple potential matches

ÅUses attributes of individuals (patients or providers) 

registered at multiple organizations

GOAL:  find all matches for one target individual 
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Deterministic indexing: perfect but inflexible matching

Å False positives: none False negatives: high

Å search based on an exact match of some combined factors (e.g., name, 

social security number, date of birth, and/or sex). 

Å Mickey Mouse, 11/18/28,   M    =    Mickey Mouse,  11/18/28,   M

Probabilistic: improves match by anticipating data entry errors/variance

Å False positives: adjustable False negatives: adjustable

Å rules-based search mechanism with some subset of exact matching 

Å Mickey Mouse,   11/18/28,   M    = Mick Mouse, 11/18/28,   M

Å Mickey Mouse,   11/18/28,   M    = Mickey Mouse, 11/18/29,   M

Å Mickey Mouse,   11/18/28,   M    = Micky Mouse, 12/18/28,   M

Deterministic vs. Probabilistic

http://upload.wikimedia.org/wikipedia/en/4/4e/Steamboat-willie.jpg
http://upload.wikimedia.org/wikipedia/en/4/4e/Steamboat-willie.jpg
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String 
Matching

(field 
comparisons)

Record 
Matching

(record 
comparisons)

String and
Substring

Exact 
only άCǳȊȊȅ ƭƻƎƛŎέ όǾƛŀ ǊǳƭŜǎ ŀƴŘκƻǊ Řŀǘŀ ƳŀǎǎŀƎƛƴƎύ

Exact 
Rules-based

Rules-based Machine
Learning

basic intermediate

advanced

String Frequencies (uniqueness)

Data Range Comparisons

Field Transpositions

Character
Trans-

position NYSIISSoundex

String 
Edit

Distance

Bipartite
Graphs

advanced

Probabilistic 
(including 
Statistical 
Frequency 
Analysis) 
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Electronic Linking Cause:

Errors in Linking

Mickey Mouse
DOB: 11/18/28

Mickey Mouse
DOB: 11/18/28

Records seemto match

Resulting error: false positive(overlay)
2 records linked under 1 MRN

Records shouldmatch

Resulting error: false negative (duplicate)
2 MRNs created

Minnie Mouse
DOB: 05/15/28

MinervaMouse
DOB: 05/15/82

http://upload.wikimedia.org/wikipedia/en/4/4e/Steamboat-willie.jpg
http://upload.wikimedia.org/wikipedia/en/4/4e/Steamboat-willie.jpg
http://upload.wikimedia.org/wikipedia/commons/b/bd/Apodemus_sylvaticus_bosmuis.jpg
http://upload.wikimedia.org/wikipedia/commons/b/bd/Apodemus_sylvaticus_bosmuis.jpg
http://upload.wikimedia.org/wikipedia/en/6/6e/Mickeymouseworks.jpg
http://upload.wikimedia.org/wikipedia/en/6/6e/Mickeymouseworks.jpg
http://upload.wikimedia.org/wikipedia/en/6/6e/Mickeymouseworks.jpg
http://upload.wikimedia.org/wikipedia/en/6/6e/Mickeymouseworks.jpg
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Algorithm

Compare the various data sources:

Åa step-by-step procedure for solving a 

mathematical problem that frequently involves 

repetition of an operation especially using a 

computer

Åmathematical formula using a combination of 

weighted MPI/MPrI data elements to determine 

the probability of a duplicate or overlap

Same institution Different institutions
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Definitions

Duplicate Entry/File: (undesirable and propagated)
Å more than one entry/file for the same patient or person (Rates around 9-15% ǐ; 7-40% ǒ)

ÅMickey Mouse incorrectly has both record numbers 001 and 100 at Disneyland Clinic 

Å may represent information capture errors

Overlay Entry/File: (undesirable and propagated)
Å more than one distinct individual assigned to the same record or identification number in a 

facility's MPI.  (Among 2 hospital [n=5000] samples: 1 or 2  = rate of 0.02 ï0.04%)ǐ

ÅMickey Mouse and Donald Duck incorrectly share record 001 at Disneyland Clinic

Overlap Entries/Files: (function of sMPI/sMPrI)
Å more than one MPI entry/file for the same patient/provider in two or more facilities across 

the state

ÅAt Disneyland Clinic, Mickey Mouse has record 001 and record 100 at Disneyworld

Clinic

Å algorithm works to identify and resolve overlaps without creating overlays

ǐGrannis, Overhage, and McDonald 2004
ǒ

Initiate Systems, Inc. 2008
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Chance of False Positive Matches 
Large Demographic Database (80M)

1 per 39 million

Source: Social Security Death Master File 
Note: Numbers in the blocks such as 1/1.02 in the leftmost dark block means there is 1 
chance in 1.02 tires of a false positive match in database when this key type (LN) is used.  
aƻǾƛƴƎ ǘƻ ǘƘŜ ǊƛƎƘǘ ƛƴ ǘƘŜ ŘƛŀƎǊŀƳ Ψ5h. мκоΦрΩ ƳŜŀƴǎ м ŎƘŀƴŎŜ ƛƴ оΦр ǘǊƛŜǎ ƻŦ ŦŀƭǎŜ ǇƻǎƛǘƛǾŜ 
match when both last name and date of birth are used. RAND MG753.22
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Shared Content - Hypothetical
Data Element DMV CORHIO QHN APCD é..

First Name X X X X

Middle Name X X X X

Last Name X X X X

Gender (M / F / U) X X X X

Address 1 X X X X

City X X X X

State X X X X

Zip X X X X

County

Phone X X X X

SSN (Last 4 digits only) X ? ? ?

Date of birth X X X X

Unique ID X X X X

Payer number X+

MRN X+ X+
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ÅNeed reporting mechanisms to maintain sMPI/sMPrI accuracy 

Å Cost-effective use of staff time as adds to collective 

accuracy

Å Established procedures:

ÅData sources: 

Åreceive/respond to potential duplicate reports

Åidentify known non-duplicates

Åidentify family members (twins, multi-generation 

name sharing) 

Åshare ñnever matchò flag

ÅsMPI/sMPrI: 

Årapidly remediate incorrectly matched records

Å Resolve intra-partner reports before determining overlaps

eMPI Maintenance


